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GALILEO NIMS DIRECT OBSERVATIONS OF THE SL-9 FIREBALLS
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The Galileo spacecraft was situated 1.8 AU from Jup~ter, at a phase
angle of 51 deg, providing a direct view of the impacts of the
comet fragments with the planet . Low reso lu t ion  in f ra red  spec t ra  in
the 1 to 5 micron range were recorded for several of the events,
which can be used to study the early evc)lut~on of the fireballs.
Preliminary analysis of the data received for the G event shows an
initial fireball temperature of greater than 5000 K and an effective
source diameter of less than 10 km. These  spectra show absorption by
molecular  hydrogen and methane which place the upper emit t ing surface
in the stratosphere,  above the ammonia cloud level . As time
progresses ,  the  f i r eba l l  coo l s  and  the  e f fec t ive  d iamete r  o f  the
rad ia t ing  a rea  inc reases  a t  rough ly  2  km/see . In 30 seconds, the
fireball cools to approximately 1000 K and exhibits a diameter of
about 100 km. The strength of  the hydrc)gen  and  me thane  absorp t ion
d e c r e a s e s  w i t h  t i m e ,  i n d i c a t i n g  t h a t  the u p p e r  s u r f a c e  is r~sing,
due to expansion and bouyancy. The  f i r eba l l  appears  to  expand
a d i a b a t i c a l l y ,  w i t h  a  r a t i o  o f  s p e c i f i c  h e a t s  o f  1 . 2 . Af te r  abou t
30  seconds ,  the  da ta  ind ica te  a  mul t ip le  t empera tu re  (o r  opac i ty )
structure,  with the hotter  component  emjtting  in  wave leng th  bands
sugges t ive  o f  ho t  wa te r  vapor . These  da ta ,  a s w e l l  a s  a d d i t i o n a l
data extending the t ime development of  the G a]ld R events will be
presen ted .
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